Two methods are used in a digital pressure meter available in the market, namely positive pressure, and negative pressure. The positive one is used to measure the air pressure on a sphygmomanometer and medical gas pressure at an outlet in the treatment room so that operators can easily check medical gas pressure for the safety of the patient, or they can routinely check to find out how much pressure of the medical gas. Based on the background, the research aimed to design a digital pressure meter equipped with a medical gas measurement mode so that the device can be used to calibrate the sphygmomanometer, suction pump, and measure the medical gas pressure available at the medical gas outlet in each treatment room.
I. INTRODUCTION
Digital Pressure Meter is a device designed to measure pressure from medical devices in liquid or gas form to help calibrate medical devices, in this case, the calibration of the sphygmomanometer and the suction pump. The way this device works is by converting the value of the pressure sensor to be changed and displayed on the LCD.
Medical gas is a gas with special specifications used for medical services in health facilities. Types of Medical Gas used in health care facilities include Oxygen (O2), Nitros Oxide (N2O), Nitrogen (N2), Carbon dioxide (CO2), Cyclopropane (C3H6), Helium (He), Compressed Air (Compressed Air), and Gas Mixture. It is a life-supporting element that has a direct effect on maintaining patients' lives. Therefore, in the part where medical gas is used, it must be clean, have high purity, and be available with stable pressure.
Several researchers have researched monitoring gas pressure. Miyazaki et al. investigated the gas pressure monitoring system for GIL using an optical fiber gas density sensor. An optical fiber gas pressure monitoring system was developed with a new gas density sensor to detect gas leak insulation from the Gas Insulated Transmission Line (GIL) [1] . Graber and Pradhan examined SF6 pressure levels in metal-enclosed switchgear to detect gas leaks using a pressure sensor [2] . Lung-Jieh Yang and A-Fu Kao monitored gas permeation in PDMS using a pressure sensor on-site. The new methodology for detecting gas leaks and the corresponding diffusion coefficient utilized PDMS instead of Pyrex #7740 glass to seal the back of the V-groove from the pressure sensor chip [3] .
Hao et al. studied the zero-temperature coefficient of a gas-sealed pressure sensor using mechanical temperature compensation. The system used a pressure sensor sealed by Au-Au diffusion bonds in nitrogen at a pressure of 100 kPa and integrated with a platinum resistor-based temperature sensor for monitoring human activity [4] . Mishra conducted leak monitoring in low-pressure gas pipelines in real-time. An experimental study was carried out in real-time monitoring of pressure and flow variations. The valve arrangement was used to monitor the effects of leakage on pressure parameters and city gas flow [5] . Ravula et al. conducted an experimental validation of leak detection and water integration in low-pressure gas pipes using pressure and flow measurements. In underground low-pressure gas distribution pipes, groundwater entered the pipeline through cracks. It was known as the problem of water entry and occurred especially in the rainy season when the water level was high [6] .
Kumar and Pathak studied wireless monitoring of volatile organic compounds/water vapor/gas pressure/temperature using RF transceivers. The development and characterization of a wireless pressure monitoring system (WPMS) utilized integrated radio frequency (RF) transceivers for applications such as monitoring variations in the pressure of given gas vapor, volatile organic compounds (VOC), and water vapor [7] . Chao et al. investigated a smart gas pressure regulator control system [8] . A smart gas regulator control system was an innovation in a situation that constantly improved the precision and management requirements of gas equipment control systems, which`h integrated and optimized the production and operation of information-based systems and improved production management "cloud platforms". The SF6 had been widely applied in isolated gas switchgear because of its excellent insulation and arc performance [9] .
Several other researchers have researched gas monitoring using a microcontroller. Unnikrishnan Wireless nodes were used to collect gas concentration, temperature, humidity, wind speed and wind direction in real-time, and send data to the command terminal [11] . A real-time air quality monitoring system for the Bangladesh perspective based on the Internet of Things was investigated by Ahmed, Banu, and Paul. The system consisted of an Intel type microcontroller, a gas sensor consisting of MQ-2, MQ-3, and MQ-7, a buzzer, and an LED [12] .
Parmar, Lakhani, and Chattopadhyay investigated the IoT-based low-cost air pollution monitoring system consisting of gas sensors comprising the MQ-7 sensor and the MQ-135 sensor, the Raspberry Pi, and the Nucleo F401RE ARM® 32-bit Cortex®-M4 CPU [13] . Ilie and Vaccaro designed smart gas detection systems in natural gas storage areas. The system consisted of an Arduino microcontroller, gas sensors, namely an MQ-4 sensor and an MQ-811 sensor, a temperature sensor, an air pressure sensor, and a pH sensor [14] . Keshamoni and Hemanth conducted gas level monitoring, reservation of gas leak detectors through IoT system) consisting of weight sensors, temperature sensors, gas sensors, an AT89S52 microcontroller, and an IoT ESP 8266 [15] .
Pavani and Rao proposed real-time pollution monitoring using Wireless Sensor Networks [16] , while Di Lecce et al. proposed an online wastewater monitoring system using a solid-state sensor. Management of water and wastewater monitoring is a very important task for environmental control operations within the framework of the Adaptive Water Management policy which is enforced by current EU legislation [17] . Spirjakin, Baranov, and Akbari investigated an energy harvesting algorithm for wireless multi-sensor gas platforms. Several sensors with high priority monitoring tasks within the scope of the Smart City and Smart Home applications were required to successfully detect leaks of various gases and their different concentrations in air quality control [18] .
The neural network approach to safety monitoring applications was investigated by Marinkovic et al. A single artificial neural network was used to determine gas concentrations based on sensor array measurements, which worked at the same time as temperature compensation and the effect of humidity on the sensor output [19] . Rossi and Brunelli observed gas sensing in an unmanned vehicle comprising a UAV Quadrotor and a gas sensor [20] . The embedded hardware prototype for gas detection and monitoring systems on the android mobile platform was investigated by Kurzekar, Arora, and Shrestha. The system consisted of LPG gas sensors, an ATMEGA16 microcontroller, and Bluetooth [21] .
A sphygmomanometer is a device used to measure blood pressure that works manually or automatically in pumping or reducing pressure on cuffs with a non-invasive system. There are two types of blood pressure, namely systolic (upper limit) and diastolic (lower limit). Systolic pressure is 95 to 140 mmHg, while diastolic pressure is 60 to 90 mmHg. The suction pump, in general, is one of the ways to clean the blocked airway due to secretions/fluid/mucus so that the gas can flow unobstructed. Suctioning must be done appropriately, correctly, and safely.
Medical treatment using a sphygmomanometer & suction pump must be controlled, including how often the device is an error or damaged. The high level of performance makes the device in an unfavorable condition so that there is a need for preventive maintenance applied according to the schedule and the calibration of the device to monitor in more detail the performance of the device to work perfection to reduce the risk of errors in medical treatment on patients. The creation of a Digital Pressure and Vacuum Meter device with medical gas pressure measurement is expected to assist the operator in the sphygmomanometer calibration process and suction pump to improve the accuracy of the device and help the operator to check the medical gas pressure given to the patient, do routine inspection, and examination after carry out Medical Gas Installation. Figure 1 illustrates the system block diagram showing that when the power button is pressed, all circuits get voltage including the pressure sensor, and the device is ready to operate. The measurement modes available on the menu are air pressure, vacuum pressure, and oxygen pressure. The display shows 0 mmHg before giving pressure. The incoming pressure resulted from the manual pumping is received by the pressure sensor and converted to an analog voltage. The voltage is processed by an analog signal conditioning circuit before entering the internal ADC available in the ATmega8 Microcontroller IC [22] [23] and the microcontroller converts the analog to the digital voltage for further processing. The data from the processing will be processed by ATMega8 [24] [25], stored, and displayed on the LCD. Figure 2 displays the system workflow diagram. When the device is in a ready state, the LCD displays the mode selection, namely measurement or reading data storage. When the measurement mode is selected, measurements can be performed.
II. METHOD
The result of the process appears without a delay. When the enter button is pressed, the pressure detected by the sensor will be processed by the microcontroller to retrieve data. The calculation results from the ADC will be displayed to the LCD. Figure 3 , the circuit is composed of several circuit blocks with installed components according to their functions, and are electrically combined to become a system that is suitable for module design. There are several blocks installed in this system; (a) System minimum [31] , [32] , (b) sensor circuit, and (c) 16x2 LCD. 
c. System analysis
The system parameters analyzed to find out the system performance are Average, the value or result of the division of the amount of data taken or measured by the amount of data retrieval or the number of measurements, Deviation, the difference from the average value of the desired price with the measured value, Error, the difference between the mean of each data, and Standard deviation, the value that indicates the level (degree) of variation in data groups or standard measures of deviation from the average. Uncertainty is doubt that arises in each outcome. The measurement is commonly referred to as data precision with other data.
III. RESULT AND DISCUSSION

a. Pressure sensor test
The pressure sensor used MPX5700AP type for positive pressure and MPXV4115VC6U type for negative pressure. Positive pressure in question was air pressure and oxygen pressure, while the negative pressure in question was vacuum pressure.
The barometric pressure for the pressure sensor is shown in Table 1 . From the table, it is seen that each pressure measurement of 50 mmHg is measured by the sensor output. When the pressure is measured 50 mmHg, the sensor output is 0.86671 volts. Data collection for pressure starts from 50 mmHg up to 250 mmHg. Measurement of oxygen pressure using a pressure sensor is shown in Table 2 . From the table, it can be seen that the measurement of oxygen pressure is measured from a pressure of 100 to a pressure of 500 with a range of 100. When the pressure is 100 mmHg, the output of the pressure sensor is 1.458 volts. And for a pressure of 500 mmHg, the output of the pressure sensor is 3.979 volts. The measurement of vacuum pressure using a pressure sensor is shown in Table 3 . From the table, it is seen that the measurement of oxygen pressure is measured from -100 to -500 with a range of 100. When the pressure is -100 mmHg the output of the pressure sensor is 4,059 volts. And for pressures of -500 mmHg, the output of the pressure sensor is 3.060 volts. 
IV. CONCLUSION
The device the researcher studied can measure pressure on the sphygmomanometer, suction pump, and medical gas pressure. It displays the pressure output voltage working after getting input through MPX5700AP and MPXV4115VC6U sensors, which are then processed by a microcontroller and produce a pressure and voltage sensor output displayed on the LCD. After performing measurements and error analysis, it is found that the device meets the standard with the following reasons; (a) The greatest error rate of the sphygmomanometer pressure is 1.88% with a deviation of 1.0, (b) The greatest error rate of the suction pump pressure is 0.74% with a deviation of 0.69, and (c) The highest error rate of the oxygen gas pressure is -3.08% with a deviation of 0.13.
